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INIDES AS POE 111, POE IV AND TNF INHIBITORS 

CrosB ltefere&e« 

This is a continuation-in-part of Serial Mo. 08/520,710 
5 filed August 29, 1995. 

Detailed Deseriptioa 

The present invention pertains to a class of compounds 
vhich inhibit the action of phosphodiesterases, particularly 
PDE III and PDE ZV, and the formation of tumor necrosis factor 
to A, or TKFa, and the nuclear factor kB, or MFkB. These com- 
pounds can be diagrammatically represented by the formula: 



r1 



15 



20 




O 

r5 c ^N— CH (CnHan) — ^ 



in which: 

25 one of and r2 is R^-X- and the other is hydrogen, 

nitro, cyano, trif luoromethyl , carbo( lover) alkoxy, acetyl, 
carbamoyl, acetoxy, carboxy, hydroxy, amino, lower alkyl, 
alkylamino, lower alkoxy, halo, HF2C0, F3C0 or R^-X-; 

r3 is monocycloalkyl , bicycloalkyl, or benzocycloalkyl of 
30 up to 18 carbon atoms, tetrahydropyran^ or tetrahydrofuran; 

X is a carbon^carbon bond, -CH2'-# -0- or -N«; 

r5 is: (i) o-phenylene, unsubstituted or substituted with 
1 or more stibstituents each selected independently from nitro. 
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cyano, halo, trifluoromethyl, carbo ( lover )alkoxy, acetyl, or 
carbamoyl, unsubstituted or substituted with lower alkyl, 
acetoxy, carboxy, hydroxy, amino, lower alkylamino, lower 
acylaaino, lower acylamino, aminoal3cyl, or lower alkoxy; (ii) 

5 the vicinally divalent residue of pyridine, pyrrolidine, 
inldasole, naphthalene, or thiophene, wherein the divalent 
bonds are on vicinal ring carbon atoms; (iii) a vicinally 
divalent c^cloalkyl or cycloalkenyl of 4-10 carbon at^os, 
unsxibstituted or substituted with l or more substituents each 

10 selected independently from the group consisting of nitro, 
cyano, halo, trif luoromethyl , carbo( lower) alkoxy, acetyl, 
carbamoyl, acetoxy, carboxy, hydroxy, amino, lower alkylamino, 
lower all^l, lower alkoxy, or phenyl; (iv) vinylene di-sub- 
stituted with lower alkyl; or (v) ethylene, unsubstituted or 

IS monosubstituted or disubstituted with lower alkyl; 

r6 is -00-, -CH2-, or -CH2C0-; 
Y is -COZ, -aiN, -Or5, lower alkyl, or aryl; 
Z is -IIH21 -OH' -MHR, -r5, or -OR^; 
is hydrogen or lower alkyl; 
20 R^ is lower alkyl or benzyl; and, 

n has a value of 0, 1, 2, or 3. 

The term alkyl as used herein denotes a univalent satu- 
rated branched or straight hydrocarbon chain. Unless other- 
wise stated, such chains can contain from 1 to 18 carbon 

25 atoms. Representative of such al]^l groups are methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, isopentyl, neopentyl, tert-pentyl, hexyl, isohexyl, 
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, and 

30 the like* When qualified by "lower", the alkyl group will 
contain from l to 6 carbon atoms. The same carbon content 



- 2 - 



wo 97/23457 




PCT/US9ia0616 



applies to the paurent term "alJcane^ and to derivative terms 
such as '*alkoxy'*. 

The term cycloalkyl as used herein denotes a univalent 
saturated cyclic hydrocarbon chain. Unless otherwise stated » 
5 such chains can contain up to 18 carbon atoms. Monocycloalkyl 
refers to groups having a single ring. Polycycloall^l denotes 
hydrocarbon groups having two or more ring systems having two 
or more ring atoms in common. Benzocycloalkyl denotes a 
monocyclic or polycyclic group fused to a benzo ring. 

10 Representative of monocycloal]cyl groups are cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 
cyclononylr cyclodecyl, cycloundecyl, cyclododecyl, cyclotri- 
decyl, cyclotetradecyl, cyclopentadecy 1 , cyclohexadecyl , 
cycloheptadecyl, and ^clooctadecyl . Representative of 

15 polycycloaDcyl groups are bicyclo[2.2.1}heptylf bicycle- 
[3.2.1]octyl, and bicyclo(2.2.2)octyl. Benzocycloalkyl is 
typified by tetrahydronaphthyl , indanyl, and benzocyclo- 
heptanyl. 

This invention also relates to a method of reducing the 
20 level of cytokines and their precursors in mammals and to 
compositions useful therein. 

TNFtt is a cytokine which is released primarily by mono- 
nuclear phagocytes in response to immunostimulators. mien 
administered to animals or humans, TNFa can cause inflamma- 
25 tion, fever, cardiovascular effects, hemorrhage, coagulation, 
and acute phase responses similar to those seen during acute 
infections and shock states. 

NFkB is a pleiotropic treoiscriptlonal activator (Lenardo, 
et al.. Cell 1989, 58, 227-29} which has been implicated in a 
30 variety of disease and inflammatory states. NFicB is thought 
to regulate cytokine levels including, but not limited to, 
TNFa and to be an activator of HIV transcription (Dbaibo et 
al., J. Biol. Chem. 1993, 17762-66; Duh et al., Proc. Natl. 
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Acad. sci. 1989, 86, 5974^78; Bachelerle et al,. Nature 1991, 
350, 709-12; Boswas et al., J. Acquired Immune Deficiency 
Syndrome 1993, 6, 778-786? Suzuki et al. , Biochem. and 
Biophys. Res- Comm. 1993, 193, 277-83; Suzuki et al., Biochem. 

S and Biophys* Res. Comm. 1992, 189, 1709-15; Suzuki et al., 
Biochem* Mol. Bio* Int. 1993, 31(4), 693-700; Shakhov et al., 
1990, 171, 35-47; and Steal et al., Proc. Natl. Acad. Sci. USA 
1990, 87, 9943-47. Thus inhibition of nFkB binding can 
regulate transcription of cytokine gene(s) and through this 

10 modulation and other mechanisms is useful in the inhibition of 
a multitude of disease states. TKFa and NFicB levels are 
influenced by a reciprocal feedback loop. 

Many cellular functions which contribute to inflammatory 
conditions and diseases including asthma, inflammation, and 

15 other conditions are mediated by levels of adenosine 3 * , 5 ' - 
cyclic monophosphate (cAMP) « See, e.g., Lowe and Cheng, Drugs 
of the Future, 17(9), 799-807, 1992. It has been shown that 
the elevation of cAMP in inflammatory leukocytes inhibits 
their activation and the subsequent release of inflammatory 

20 mediators. Increased levels of cAKP also leads to the 
relaxation of airway smooth muscle. The primary cellular 
Mchanism for the inactivation of cAMP is the breakdown of 
cAMP by a family of isoenzymes referred to as cyclic 
nucleotide phosphodiesterases (PDE) , of ^ich seven are known. 

25 It is recognized, for example, that the inhibition of PDE type 
IV is particularly effective in both the inhibition of 
inflammatory mediator release and the relaxation of airway 
smooth muscle. Thus, confounds which inhibit PDE IV 
specifically inhibit inflammation and relax airway smooth 

30 muscle, with a minimum of unwanted side effects such as 
cardiovascular or anti-platelet effects. It is now known that 
inhibition of TNFa production is a consequence of inhibition 
of PDE IV. 

Excessive or unregulated TKFa production has been impli- 
35 cated in a nuaiber of disease conditions. These include endo- 
toxemia and/or toxic shock syndrome (Tracey et al.. Nature 
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330, 662-664 (1987) and Hlnshav et al.i Circ. Shock 30, 279- 
292 (1990)}; cachexia {Dezube et al.. Lancet, 335 (8690), 662 
(1990)}; and Adult Respiratory Distress Syndrome where TNPA 
concentration in excess of 12,000 pg/millil iters have been 
5 detected in pulxnonary aspirates from ARDS patients (Millar et 
alw Lancet 2 (8665), 712-714 (1989) )« Systemic infusion of 
recombinant TNFa also resulted in changes typically seen in 
ARDS {Perrai-^Baliviera et al.. Arch. Surg. 124(12), 1400^-1405 
(1989)}. 

10 TNFa also appears to be involved in bone resorption dis^* 

eases, including arthritis where it has been determined that 
%rtien activated, leukocytes will produce a bone-'resorbing 
activity, and data suggest that TNFa contributes to this 
activity (Bertolini et al., Nature 319, 516-518 (1986) and 

15 Johnson et al.. Endocrinology 124(3), 1424-1427 (1989))* It 
has been determined that TNFa stimulates bone resorption and 
inhibits bone formation in vitro and in vivo through stimu- 
lation of osteoclast formation and activation combined with 
inhibition of osteoblast function. Although TNFa may be 

20 involved in many bone resorption diseases, including arthri- 
tis, the most convening link with disease is the association 
between production of TNFa by tumor or host tissues and 
malignancy associated hypercalcemia {Calci. Tissue Int. (US) 
46 (SupplO/ S3-10 (1990)). In Graft versus Host Disease, 

25 increased serum TNFa levels have been associated with major 
complications following acute allogenic bone marrow trans- 
plants (Holler et al., Blood, 75(4), 1011-1016 (1990)}. 

Cerebral malaria is a lethal hyperacute neurological syn- 
drome associated with high blood levels of TNFa and the most 
30 severe complication occurring in malaria patients. Levels of 
serum TNFa correlated directly with the severity of the 
disease and the prognosis in patients with acute malaria 
attacks {Grau et al., N. Engl. J. Med. 320 (24), 1586-1591 
(1989)}. 
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TNFa also appears to play a role in the area of chronic 
pulmonary Inflamnatory diseases. The deposition of silica 
particles leads to silicosis, a disease of progressive 
respiratory failure caused by a fibrotic reaction- Antibodies 

5 to THPa conpletely blocked the silica-induced lung fibrosis in 
mice (Pignet et al.. Nature, 344:245-*247 (1990) High levels 
of THFti production (in the serum and in isolated macrophages) 
have been demonstrated in animal models of silica and asbestos 
induced fibrosis {Bissonnette et al., Inflammation 13(3), 329- 

10 339 (1989) >• Alveolar macrophages from pulmonary sarcoidosis 
patients also have been found to release spontaneously massive 
quantities of TNFa, as compared with macrophages from normal 
donors {Baughman et al., J. Lab. Clin, Hed. lis (1), 36-42 
(1990) ). 

15 TNFa is also implicated in the inflammatory response 

^ich follows reperfusion (reperfusion injury) and is a major 
cause of tissue damage after loss of blood flow (Vedder et 
al., PNAS 87, 2643-2646 (1990)). TNFa also alters the 
properties of endothelial cells and has various pro-coagulant 

20 activities, such as producing an increase in tissue factor 
pro-coagulant activity and suppression of the anticoagulant 
protein C pathway as well as down-regulating the escpression of 
throjDbomodTilin {Sherry et al., J. cell Biol* 107, 1269-1277 

{19WJ_> * „_ ™Fa P>[<3^--inflammatory^^^^^^^ which „together _ 

25 with its early production (during the initial stage of an 
inflammatory event) make it a likely mediator of tissue injury 
in several important disorders including but not limited to, 
myocardial infarction, stroke and circulatory shock. Of 
specific importance may be TNFa-induced expression of adhesion 

30 molecules, such as intercellular adhesion mqleeule (ZCftM) or 
endothelial leukocyte adhesion molecule (ELAH) on endothelial 
cells (Uunro et al.. Am. J. Path. 135 (1), 121-132 (1989)}. 

Moreover, it is now known that TNFa is a potent activator 
of retrovirus replication including activation of Hiv-i {Duh 
35 et al., Proc. Nat. Acad. Sci. 86, 5974-5978 (1989); Poll et 
al., Proc« Nat. Acad. Sci. 87, 782-785 (1990); Nonto et al., 
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Blood 79, 2670 (1990); Clouse et al., J. Immunol. 142, 431-438 
(1989); Poll et al., AIDS Res. Hum. Retrovirus, 191-197 
(1992)}. AIDS results from the infection of T lymphocytes 
with Human Immunodeficiency Virus (HIV) . At least three types 

5 or strains of HIV have been identified « i«e., BIV--1, HIV-2 and 
HIV-3. AS a consequence of HIV infection, T*cell mediated 
immunity is impaired and infected individuals manifest severe 
opportunistic infections and/or unusual neoplasms. HIV entry 
into the T lymphocyte requires T lymphocyte activation, other 

10 viruses, such as HIV-1 and HIV<-2, Infect T lymphocytes after T 
cell activation and such virus protein expression and/or 
replication is mediated or maintained by such T cell activa- 
tion. Once an activated T lymphocyte is infected with HIV, 
the T lymphocyte must continue to be maintained in an acti- 

IS vated state to permit HIV gene expression and/or HIV replica- 
tion. Cytokines, specifically TNFA, are implicated in acti- 
vated T-cell mediated HIV protein expression and/or virus 
replication in maintaining T lymphocyte activation. 
Therefore, interference with cytokine activity such as by 

20 prevention or Inhibition of cytokine production, notably TNFa, 
in a HIV-infected individual aids in limiting the maintenance 
of T lymphocyte activation caused by HIV infection. 

Monocytes, macrophages, and related cells, such as kupf* 
fer and glial cells, have also been implicated in maintenance 

25 of the HIV infection. These cells, like T cells, are targets 
for viral replication and the level of viral replication is 
dependent upon the activation state of the cells (Rosenberg et 
al.. The Immunopathogenesis of HIV Infection, Advances in 
Immunology, S7 (1989)}. Cytokines, such as TNFa, have been 

30 shown to activate HIV replication in monocytes and/ or 
macrophages (Poll et al., Proc* Natl. Acad. Sci., 87/ 782-784 
(1990) } , therefore, prevention or inhibition of cytokine pro- 
duction or activity aids in limiting HIV progression as stated 
above for T cells. Additional studies have identified TNFa as 

35 a common factor in the activation of HIV in vitro and has pro- 
vided a clear mechanism of action via a nuclear regulatory 
protein found in the cytoplasm of cells (Osbom, et al., FNAS 
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•6, 2336-2340). This evidence suggests that a reduction of 
TMPa synthesis may have an antiviral effect in HIV infections, 
by reducing the transcription and thus virus production. 

AIDS viral replication of latent HIV in T cell and 
5 macrophage lines can be induced by TNPA {Follcs et al., PNAS 
•6, 2365-2368 (1989)}. A solecular necbanism for the virus 
inducing activity is suggested by TNPa's ability to activate a 
gene regulatory protein (NPkB) found in the cyt^lasm of 
cells, which promotes HIV replication through binding to a 
10 viral regulatory gene sequence (tTR) (Osbom et al., PNAS 86, 
2336-2340 (1989)). TNFtt in AIDS associated cachexia is sug- 
gested by elevated serum TOFa and high levels of spontaneous 
THFtt production in peripheral blood monocytes from patients 
(Wright et al., J. Immunol. 141 (l), 99-104 (1988) >. 

15 TMFa has been iiqplicated in other viral infections, such 

as the cytomegalia virus (CMV) , influenza virus, adenovirus, 
and the herpes family of viruses for similar reasons as those 
noted. 

It is recognised that suppression of the effects of TNFa 
20 can be beneficial in a variety of conditions and in the past, 
steroids such as dexamethasone and prednisolone as well as 
polyclonal and monoclonal antibodies ( Beutler et al . , Science 
234, 470-474 (1985); WO 92/11383} have been employed for this 
purpose. Conditions in which inhibition of TNFa or NFkB is 
25 desirable include septic shock, sepsis, endotoxic shock, 
hemodynamic shock and sepsis syndrome, post ischemic 
rqperfusion injury, malaria, i^cobacterial infection, 
meningitis, psoriasis, congestive heart failure, fibrotic 
disease, cachexia, graft rejection, cancer, autoimmune 
30 disease, opportunistic infections in AIDS, rheumatoid 
arthritis, rheumatoid spondylitis, osteoarthritis and other 
arthritic conditions, Crohn's disease, ulcerative colitis, 
multiple sclerosis, systemic lupus erythrematosis, ENL in lep- 
rosy, radiation damage, and hyperoxic alveolar injury. 
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The coBpounda can be used, under the supervision of qual- 
ified professionals, to inhibit the undesirable effects of 
TRFO, HPKB, or phosphodiesterase. The compounds can be 
administered orally, rectally, or parenterally, alone or in 

5 crabination with other therapeutic agents including anti- 
biotics, steroids, etc., to a mammal in need of treatment. 
Oral dosage forms include tablets, capsules, dragees, and 
similar shaped, compressed pharmaceutical forms. Isotonic 
saline solutions containing 20-100 miHigrams/milliliter can 

10 be used for parenteral administration which includes intramus- 
cular, intrathecal, intravenous and intra-arterial routes of 
administration. Rectal administration can be effected through 
the use of suppositories formulated from conventional carriers 
such as cocoa butter. 



15 Dosage regimens must be titrated to the particular indi- 

cation, the age, weight, and general physical condition of the 
patient, and the response desired but generally doses will be 
froa about i to about 1000 milligrams/day as needed in single 
or multiple daily administration. In general, an initial 

20 treatment regimen can be copied from that known to be 
effective in Interfering with THFa activity for other TNPa 
mediated disease states by the compounds of the presmt 
invention. Treated individuals will be regularly checked for 
T cell numbers and T4/T8 ratios and/or measures of viremia 

25 ' sudh as" iwels ~6f' Averse transcriptase or viral proteins, 
and/or for progression of cytokine-mediated disease associated 
problems such as cachexia or muscle degeneration. If no 
effect is (^served following the normal treatment regimen, 
then the amount of cytokine activity interfering agent 

30 administered is increased, e.g., by fifty percent a week. 



The coiqwunds of the present invention can also be used 
topically in the treatment or prophylaxis of topical disease 
states mediated or exacerbated by excessive TNFa production, 
such as viral infections, for example those caused by the 
herpes viruses or viral conjunctivitis, psoriasis, other skin 
disorders and diseases, etc. 
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The coopounds can also be used in the veterinary treat- 
ment of masonals other than humans in need of prevention or 
inhibition of TNFa production. TNFa mediated diseases for 
treatment, therapeutically or prophylactically, in animals 
5 include disease states such as those noted above, but in par^ 
ticular viral infections* Bxasiples include feline immuno- 
deficiency virus, equine infectious anaemia virus, caprine 
arthritis virus, vlsna virus, and maedi virus, as veil as 
other lentiviaruses. 

10 The compotuds of this invention possess at least one 

center of chirality, that to which the depicted phenyl group 
is attached, and thus will exist as optical isomers « Both the 
racemates of these isomers and the individual isomers 
themselves, as well as diastereoisomers when there are two or 

15 more chiral centers, are within the scope of the present 
invention. The racemates can be used as such or can be 
separated into their individual isomers mechanically as by 
chromatography using a chiral absorbent. Altemanively , the 
individual isomers can be prepared in Chiral form or separated 

20 chemically frc»a a mixture by forming salts with a chiral acid, 
such as the individual enantiomers of 10-ca»phorsulfonic acid, 
camphoric acid, alpha-bromocasqphoric acid, methoxyacetic acid, 
tartaric acid, diacetyltartaric acid, malic acid, pyrrolidone- 
5-carboxylic acid, and the lilce, and then freeing one or both 

25 of the resolved bases, optionally repeating the process, so as 
to obtain either or both isomers substantially free of the 
other; i.e., in a form having an optical purity of >95%. 

Zxihibition of production of TNFa by these compounds can 
be conveniently assayed using methods known in the art. For 
30 example, TNFa Inhibition Assays can be determined by a variety 
of known methods. 

PBMC traoi normal donors is obtained by Ficoll-Hypaque 
density centrifugation. Cells are cultured in RFMI supple- 
mented with 10% AB+ serum, 2tfH L-glutamine, 100 U/mL penl- 
35 cillin and 100 mg/mL streptomycin. The active compound is 
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dissolved in DNSO (Sigma Chemical) and further dilutions are 
done in supplemented RFHI. The final DMSO concentration in 
the presence or absence of drug in the PBMC suspensions is 
0.25 vt %• Test candidates are assayed at half -log dilutions 

5 starting at 50 ng/mL, being added to PBMC (10^ oells/nL) in 96 
wells plates one hour before the addition of LPS. PBMC (10^ 
cells/nL) in the presence or absence of the compound is 
stimulated by treatment with 1 mg/mL of LPS from Salmonella 
minnesota R595 (List Biological Labs, Campbell, CA) « Cells 

10 are then incubated at 37 *c for 18-20 hours. The supematants 
then are harvested and assayed immediately for TMFa levels or 
frozen at -70*C (for not more than 4 days) until assayed. The 
concentration of TNFa in the supernatant is determined by 
human TNFa ELISA kits (END06SN, Boston, MA) according to the 

15 manufacturer's directions. 

Particularly preferred are compounds in which is q- 
unsubstituted or substituted phenylene, Ri is lower alkoxy, R^ 
is monocycloalkyl of up to 10 carbon atoms, R^ is -CO- or - 
CH2-r V is lower alkyl, -COZ or -CfrN, Z is -MH2i -OH, or - 
20 0 (lower alkyl) , and n has a value of 0 or 1. 

The compounds of the present invention can be prepared 
using methods known per se. For example, a cyclic acid 
anhydride or a lactone is allowed to react with the appro- 
priate disubstituted phenyl compound: 
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In Which R^, r2, rS, r6, Y, and n are as defined above. The 
reac±ion can be effected sinply by heating, analogously to the 
methods described In U.K. Patent Specification No. 1,036,694, 
15 the disclosure of which is incorporated herein by reference. 
Optionally acetic acid, with or without sodiuB acetate, can be 
added. 

In place of the acid anhydride or lactone, one can uti- 
lize an N-carbethoxy derivative of the formula: 

o 

C » COOC2B5 

25 I ifi 1 

In a further embodiment, compounds in which R^ is -CH2- 
can be formed through condensation of a dialdehyde with a 
so disubstituted phenyl compound in the presence - of refluxlng 
acetic acid utilizing the method of Griggs et al., J. Chem. 
Soc. f Chem. Comm., 1985 , 1183-1184, the disclosure of which is 
incorporated herein by reference. 



The disubstituted phenyl starting materials can be 
35 obtained through condensation of an appropriately stibstituted 
aldehyde and malonic acid, with intenedlate formation of the 
phenyl amidine and subsequent decarboxylation. 

The disubstituted aldehydes can be prepared utilizing 
classical methods for ether formation; e.g., reaction with the 
40 aK>^opriate bromide in the presence of potassium carbonate. 
Numerous cycloalkyloxy benzaldehydes and procedures for 
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preparing them are described In the literature. See, e.g., 
Ashton et al.^ J. Med. Chem., 1994, 37, 1696*1703; Sacconano 
et al*, J* Med. Chem., 1994, 34, 291-298; and Cheng et al., 
Org* and Med« Chem. Lett., 1995, S(l7), 1969-1972, the 
5 disclosuree of which are incorporated herein by reference. 

Representative starting materials include 3->cyclo- 
pentyloxy-4-»nethoxybenzaldehyde , 3-»cyclopentyloxy4*ethoxy- 
benzaldehyde , 3 -cyclohexyloxy-4 -methoxybenzaldehyde , 3- ( exo- 
bicyclo[2 . 2 . l]hept-2-yloxy) -4-inethoxybenEaldehyde, 3-(endc>- 
10 bicycle [2.2.1] hept-2 -yloxy ) -4-methoxybenzaldehyde , 3- {bicycle- 
[2 .2 . 23oct-2-yloxy) -4-iiiethoxybenzaldehyde, 3- (bicycle- 

[ 3 • 2 , 1 ] oct-a -y loxy ) -4 -netheacybenzaldehyde , 3-indan-2 -y loxy-4 - 
methoxybenzaldehyde, and 3»(endo-benzobicyclo[2 . 2 . l}hept-2- 
yloxy ) -4 -methoxybenzaldehyde . 

15 The following examples will serve to further typify the 

nature of this invention but should not be construed as a lim- 
itation in the scope thereof, which scope is defined solely by 
the appended claims. 



Example 1 

20 3-*Amiao--3-(3-e7olopent7loxy-4«-methoxypbeayI) propionic lusld 

A Stirred suspension of 3'-cyclopentyloxy-4-methoxybenz- 
aldehyde (10.0 g, 45.4 mmol) and ammonium acetate (7.00 g, 
90.8 mmol) in ethanol (95%, 30 mL) under nitrogen was heated 
to 45-»50*C and malonic acid (4.72 g, 45.4 mmol) was added. 

25 The solution was heated at reflux for 24 hours. The mixture 
was allowed to cool to room temperature and was then filtered. 
The solid which is collected was washed with ethanol, air 
dried and then dried in vacuo (60 *C, < 1 mm) to afford 7.36 g 
(58%) of the product: mp 225-226 Ir NMR (D20/NaOH/TSP) d 

30 7.05-6.88 (m, 3H) , 4.91-4.78 (m, IH) , 4^21-4. 14 (m, IH) , 3.79 
(s, 3H), 2.59-2.46 (m, 2H) , 2.05-1.48 (m, 8H) . Trace impurity 
peaks were present at 6.39 and 7.34 ppm. 13 c nnr 
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(DaO/KaOD/TSP) d 182.9, 150.7, 149.1, 140.6, 121.6, 116.0, 
114.9, 83.9, 58.5, 55.3, 49.8, 34.9, 26.3. 

Similarly prapared frcan 3-cyolopentyloxy-4-inathoxyben2- 
aldehyde, 3-c]rclopeiityloxy-4-ethoxybenzaldahyde, and 3-cyelo- 
he3qrlo3qr-4-iDeth03eybenzaldehyda are 3-aaino-3-(3-cyclo- 
pentyloxy-4-«ethoxyph«nyl)propioiiic acid, 3-aaiino-3-(3-cyclo- 
pentyloxy-4-ethoxyphenyl) propionic acid, and 3-amino~3-(3- 
cyclohexyloxy-4-netho3eyi>henyl) propionic acid, raapactivaly. 

3-Fbthalimiao-3- ( 3»eyel.opaatyl«sy-4- 
aathexypbaayDprepionifl »eld 

. To a stirred mixture of 3-ainino-3-{3-cyclopentyioxy-4- 
nethosvpbenyl) propionic acid (2.34 g, 8.40 nunol) and sodium 
carbonate (0.96 g, 9.05 naol) in a mixture of water (20 nL) 
and acetonitrile (20 nL) under nitrogen was added M-carbeth- 
oxyphthaliaide (1.9 g, 8.4 amol) . After 3 hours, the 
acetonitrile was removed in vacuo. The pH of the solution was 
adjusted to l with aqueous hydrogen chloride (4 N) . Ether (5 
mL) was added and the mixture stirred for 1 hour. The 
resulting slurry was filtered and the solid washed with water, 
air dried and then dried in vacuo (60»C, < i mm) to afford 
2 .92 g (85%) of the product as a white soIidT mp 159-162 "C; ~ 
MMR (DNSO-de) d 12.40 (br s, IH) , 7.96-7.80 (m, 4H) , 7.02 (s, 
IH), 6.90 (s, 2H), 5.71-5.52 (m, IH) , 4.81-4.65 (m, IH) , 3.70 
(S, 3H) , 3.59-3.16 (m, 2H) , 2.00-1.44 (m, 8H) ; MHR (DMSO- 

dg) d 171.7, 167.6, 149.1, 146.8, 134.6, 131.2, 131.1, 123.1, 
119.4, 113.9, 112.1, 79.5, 55. 5, 50.1, 36.1, 32.1, 32.1, 23.5; 
-Anal. Calcd for C23R23l^<^6* Theoretical: c, 67.47; H, 5.66; N, 
3.42. Found: C, 67.34? H, 5.59; N, 3,14. 

Similarly prepared are 3-phthalimido-3-(3-cyclopentyloxy- 
4-»ethoxyphenyl)propionic acid, 3-phthalimido-3-(3-cyclo- 
pentyloxy-4-ethoxyphenyl) propionic acid, 3-^thalimido-3-(3- 
cyclohexyloxy-4-methoxyphenyl) propionic acid, 3-phthalimido-3- 
{ 3- (bicyclol 3 . 2 . 13 oct-2-yloxy) -4-methoxyphenyl }propionic acid, 
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3-phtAallnido-3-- { 3-indan-2-yloxy-4-ttethoxyphenyl (propionic 
acid , and 3-phthal imido-3 - { 3 • ( endo-*benzobicyclo ( 2 . 2 • 1 ] hept-'2- 
yloxy ) -4 -methoxyphenyl ) propionic acid . 

Example ^ 

5 3-Plithalimido->a« ( 3*Qyolopaatylozy-4-m«thoxypbanyl) propio&amida 

A mixture of 3-phthaliiaido-3-(3«-cyclopentyloxy*4-mathoxy- 
phenyl) propionic acid (2.05 g, s.oo mrnol) , l,l»-carbonyl- 
diimidazole (0*91 g, 5.5 smol) and 4-dimethylaminopyridine 
(trace) in tetrahydrofuran (20 bL) was stirred for 1.5 hours 

10 under nitrogen at approximately 25*c« To the solution was 
added ammonium hydroxide (1.07 mL, 16.0 mmol, 28-30%) and 
stirring was continued for 1«5 hours. A small amount of solid 
forms during this time. The mixture was concentrated to half 
its volume and a white solid precipitated. The mixture was 

IS filtered, washed with a small amount of tetrahydrofuran, air 
dried, €uid dried in vacuo (60*C, < 1 mm) to afford 1.27 g of 
the product. The product was further purified by flash column 
chromatography (silica gel, 5% methanol/methylene chloride) 
and the resulting white solid was dried in vacuo (60 'C, < 1 

2D mm) to afford 1 g (49%) of the product: mp 165-166 "C? MMR 
(CDCI3) d 7.85-7.61 (m, 4H), 7.16-7.04 (ra, 2H) , 6.85-6-75 (m, 
IH) , 5.80 (dd, J = 5.8, 10.4 Hz, IH) , 5.66 (br s, IH) , 5.54 
(br s, IH) , 4 •82-4770 7»# IH) , 3780 "(s, 3H) , 3.71 (ddr J = 
10.4, 15 Hz, IH), 3.06 (dd, J « 5.8, 15 HZ, IH) , 2.06-1.51 (m, 

25 BH); 13 c KMR (CDCI3) d 171.8, 168.3, 149.8, 147.7, 133.9, 
131.8, 131.3, 123.3, 119.9, 114.6, 111.8, 80.4, 56.0, 51.6, 
37.9, 32.7, 24.1; Anal. Calcd for C23H24N2O5. Theoretical: C, 
67.63; H, 5.92; N, 6.86. Pound: C, 67.25; H, 5.76; N, 6.68. 



similarly prepared are 3-phthalimido-3-(3-cyclopentyloxy- 
30 4-methoxyphenyl) propionamide, 3-phthalimido-3- (3-cyclo- 

pentyloxy-4-ethoOThenyl) propionamide, 3-phthalimido-3- ( 3- 

cyclohexyloxy-4-methoxyphenyl) propionamide, 3-phthalimido-3- 
{ 3- (endo-bicyclo [2.2.1] hept-2-yloxy ) -4-methoxyphenyl ) - 
propionamide , 3-phthalimido-3- { 3 - (bicyclo [2.2.2] oct-2-yloxy ) - 
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4-Biethoxyph©nyl)propionanide, 3-phthalimido-3-(3-(bicyclo- 
[ 3 . 2 . a ] oct-2-yloxy ) -4-nethoxyphenyl }propionaiJdde , 3-phthal- 
imido-3-{3-indan-2-yloxy-4-iiiethoxyphenyl{propionan»ide, and 3- 
phthallmido-3-{ 3- (endo-ben2obicyclo[2 . 2 . i]hept-2-ylo3v) 
s aethoxyphenyl)propionaiBide. 

Metbyl 3-«mlBO-3- (3-eyDlepMityloKy-'4-MttexypheByl ) pxepieaata 

To a cooled (ice bath temperature) and stirred nixtore of 
3-amlno-3- ( 3-cyclopentyloxy-4-methoxyphenyl ) propionic acid 

10 (3.00 g, 10.7 amol) in methanol (20 nL) under nitrogen was 
added thionyl chloride (i.s aL, 2.3 mnol) dropwise via 
syringe. The resulting solution was stirred at O'c for 1 
hour, the ice bath was removed and stirring was continued at 
KT for 1 hour and a white solid precipitated. The methanol 

15 was removed and the solid was slurried in hexane. The mixture 
was filtered and the white solid was washed with hexane, air 
dried and then dried in vacuo (60 'C, < l mm) to afford 2.69 g 
(76%) of the product as the hydrochloride salt: mp 183- 
184. 5'C; iH NMR (DMSO-dg) d 8.76 (br s, 3H) , 7.25 (s, IH) , 

20 7.06-6.89 (m, 2H) , 4.85-4.75 (m, IH) , 4.58-4.44 (m, IH) , 3.74 
(S, 3H), 3.55 (s, 3H), 3.31-2.86 (m, 211), 2.06-1.44 (m, 8H) ; 
"C NMR (DMSO-de) d 169.1, 149.3, 146.5, 128.4, _119.5, 113.5,. 
111.4, 79.0, 55.0, 51.2, 50.3, 38.2, 31.7, 31.6, 23.0; Anal, 
calcd for C15H24CINO4. Theoretical: C, 58.27; H, 7.33; B, 

25 4.25. Found: C, 58.44; H, 7.34; M, 4.13. 

Similarly prepared are methyl 3-amlno-3-{3-cyclo- 
pentyloxy-4-methoxyphenyl) propionate, methyl 3-amlno-3- (3- 
cyclopentyloxy-4-ethoxyphenyl) propionate, and methyl 3-amino- 
3-(3-cyclohexyloxy-4-methoxyphenyl)propionate, all as the 
30 hydrochloride. 
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4-aMtlioxYp]i«iiyi)proplo]iat« 

To a stirred solution of methyl 3-aBino-3-(3-eyclo> 

5 pentyloxy-4-metho}Qrphenyl)prcqpionate hydrochloride (0.50 g, 
1.52 mnol) and BOdlun carbonate (C.16 g, 1.52 nmol) in a 
mixture of water (5 bL) and aoetonitrile (S nL) under nitrogen 
was added H-carbethoxyphthalimide (0.34 g, 1.52 nmol). The 
solution was stirred for 3 hours at RT. The acetonitrile was 

10 removed in vacuo whidi afforded a two layer mixture which was 
extracted with methylene chloride (3 x 15 mL) . me coabined 
organic extracts were dried over magnesium sulfate, filtered 
and then concentrated in vacuo to afford 0.77 g of the crude 
product as an oil. The crude product was pxirified by flash 

15 colunn chromatography (silica gel, 35/65, ethyl 
acetate/hexane) the resulting glassy solid was dried in vacuo 
to afford 0.48 g (75%) of the product as a white solid: 76- 
78«C; MMR (CDCI3) 7.86-7.60 (m, 4H) , 7.19-7.00 (m, 2H) , 
6.88-6.72 (m, IH), 5.84-5.67 (m, IH) , 4.85-4.70 (m, IH) , 3.80 

20 (s, 3H), 3.80-3.69 (n, IH) , 3.63 (s, 3H) , 3.34-3.15 (m, IH) , 
2.10-1.48 (m, 8H); "c msR (CDCI3) d 171,0, 168.0, 149.8, 
147.6, 133.9, 131.8, 130.9, 123.2, 120.1, 114.6, HI. 7, 80.4, 
55.9, 51.8, 50.7, 35.9, 32.7, 24.0; Anal. Calcd for C24H25MO6. 
Theoretical: C, 68.03; H, 5.95? N, 3.31. Pound: C, 67.77; H, 

25 5.97; H, 3.20. - 

Similarly prepared are methyl 3-phthalimido-3-(3-cyclo- 
pentyloxy-4-methoxyphenyl) propionate, methyl 3-phthalimido-3- 
(3-cyclopentyloxy-4-ethox3^henyl) propionate, and methyl 3- 
1^thalimido-3 - ( 3-cyclohexyloxy-4-methoxypheny 1 ) propionate . 

30 fixanplB 6 

3-jad&e-»- < 3- ( exo-bioyelo [2 . 2 . i] hept-2-yloxy ) - 
4'-Bethoiqrpheayl)pzqpieaio Aeid 

A stirred suspension of 3-(exo-bicyclo[2.2.l]h^t-2- 
yloxy)-4-methoxybenzaldehyde (6.00 g, 24.4 mmol) and ammonium 
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acetate (3.76 g, 48.8 nnol) in ethanol (95%, 20 nL) under 
nitrogen was heated to 45-50'C and aalonic acid (2.53 g, 24.4 
aaol) vas added. The solution vas refluxed for 24 hours, 
allowed to cool to room temperature, and filtered. The solid 
5 was washed with ethanol, air dried, and dried in vacuo (eo'c, 
< 1 im) to afford 3.17 g (43%) of the product: ap 225-226 *C; 
1h NHR (D20/NaOD/TSP) d 7.09-6.90 («, 3H) , 4.41-4.28 (n, IH) , 
4.27-4.15 (a, IH) , 3.82 (s, 3H) , 2.64-2.48 («, 2H) 2.44 (s, 
IH), 2.31 (s, IH), 1.92-1.76 (a, IH) , 1.69-1.38 (B, 4H) , 1.30- 
10 1.05 (n, 3H). 

Siallarly prepared from 3-(endo-bicyclo[2.2.l)hept-2-yl- 
oxy) -4-nethoxi^enzaldehyde , 3- (bicyclo [2.2. 2 ]oct-2-yloxy ) -4- 
aethoxybenzaldehyde, 3-(bicyclot3 . 2 . l)oct-2-yloxy) -4-Bethoxy- 
benzaldehyde, 3-indan-2-yloxy-4-aethoxybenzaldehyde, and 3- 
15 ( endo-benzobicyclo [2.2. 1 )hept-2-ylojey) -4-methoxybenzaldehyde 

3-amino-3-< 3- (endo-bicyclo[ 2 . 2 . l]hept-2-yloxy) -4- 
aethoxyphenyl) propionic acid, 3-amino-3-{3-(bicyclo(2.2.2)oct- 

2- yloxy)-4-Biethoxyphenyl} propionic acid, 3-aaino-3-( 3- 
{bicycloC3.2.1)oot-2-yloxy)-4-Bethoxyphenyl)propionic acid, 3- 

20 aaino-3-'3-indan-2-yloxy-4-aethoxyphenyl (propionic acid, and 

3- aaino-3- ( 3- (endo-beneobicyelo[2 . 2 . l]hept-2-yloxy) -4- 
Bethoxyphenyl)propionic acid, respectively. 

- - ^^^Blffi'? 7 

Methyl 3-aBiae-3- (3- (eze-bieycloC2 .2 . l]hept-2-7loKyi-4- 
25 aethoKyphoByDprepioiiate Kydroehloride 

To an ice bath cooled stirred suspension of 3-ai!iino-3-(3- 
( exo-bicyclo [2.2. 1] hept-2-yloxy ) -4-methoxyphenyl ) propionic 
acid (2.00 g, 6.55 aaol) in methanol (15 mL) under nitrogen 
was added thionyl Chloride (1.56 aL, 13. i aaol) dropwise via 

30 syringe. The resulting solution was stirred at 0*c for 30 
ainutes, the ice bath was removed and stirring was continued 
at room teaperature for 2.5 hours. The aethanol was removed 
and the solid slurried in hexane (15 mL) . The mixture was 
filtered and the white solid washed with hexane, air dried and 

35 then dried in vacuo (60*C, < l ma) to afford 1.97 g (85%) of 
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the produc±; sqp 197. 5-201. 5*C; Ir NHR (DKSO-dg) d 7.50 (br s, 
3H), 7.18 (8, IH), 7.07-6.88 (m, 2H) , 4.56-4.42 (m, IH) r 4.30- 
4.19 (a, IH), 3.74 (s, 3H), 3.54 (s, 3H) , 3.41-2.85 (m, 3H) , 
2.37 {S, IE), 2.27 (B, IH) , 1. 92-1*75 (m, IH) , 1.64-1.03 (m, 
5 6H); ^^C NHR (miSO-de) d 169.4, 149«6, 146.4, 128.8, 120.0, 
119.9, 113.8, 111.8, 80.1, 79.9, 55.5, 51.6, 50.7, 40.5, 39.2, 
38.6, 34.8, 27.8, 23.7, 23.6. 

Similarly prepared are niethyl 3**a]nino-3-{3-(endo-bicyclo- 
(2.2 . l]hept-2-yloxy) -4-methoxyphenyl >propionate, methyl 3- 
10 amino-3- { 3- (bicyclo [2.2.2] oct-2-yloxy) -4-^ethoxyphenyl > - 

propionate , methyl 3 -amino-3- { 3 - (bicyclo [3.2.1] oct-2 -yloxy ) -4- 
methoxyphenyl ) propionate , methyl 3 -amino-3- { 3 -indan-2 -yloxy-4- 
methoxyphenyl {propionate, and methyl 3-amino-3-{3-(endo- 
bensobicyclo [2.2.1] hept-2-y loxy ) -4 -methoxyphenyl ) propionate . 

15 BXftmp^^ 9 

By following the procedure of Example 3 but sxibstituting 

3- phthalimido-3- ( 3- ( exo-bicyclo [2.2. 1 )hept-2-yloxy } -4-methoxy- 
phenyl) propionic acid, there is obtained 3-phthalimido-3-(3- 
(exo-bicyclo[2. 2. l]hept-2-yloxy)-4-methoxyphenyl)propionamide. 

20 Similarly prepared are 3-«phthalimido-3-{3-(endo-bicyclo- 

[2 .2 . 1 ]hept-2-yloxy) -4 -methoxyphenyl }propionamide, „ 3- 

phthalimido-3- { 3- (bicyclo [2.2.2] oct-2 -y loxy) -4-methoxyphenyl ) - 
propionamide , 3-phthalimido-3- { 3- (bicyclo [3.2.1] oct-2 -yloxy ) - 

4- methoxyphenyl } propionamide, 3-phthalimido-3- { 3-indan-2- 
25 yloxy-4-methoxyphenyl {propionamide, and 3-phthalimido-3-( 3- 

(endo-benzobicyclo[2 . 2 * l]hept-2-yloxy) -4-methoxyphenyl } - 
propionamide . 



Methyl_3-Phthalimido-3- (3- { exo-bioyclo [2 . 2 . l j hept- 
2-7loxy } -4-methoxyphen7l ) propionate 

To a stirred solution of methyl 3-amino-3- (3- (exo-bicy- 
clo [2 • 2 . 1 ]hept-2-yloxy } -4-methQxyphenyl) propionate hydrochlor- 
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ide (1*00 g, 2.81 nmol) and sodium carbonate (0.3 g, 2*8 xamol) 
In a mixture of water (lo mL) and acetonitrile (lo aL) under 
nitrogen was added N-carbethoxyphthalimide (0.64 g, 2.81 
aaol) « The solution was stirred for 3 hours at room 

5 temperature. The acetonitrile was remove in vacuo «md the 
residue extracted with methylene chloride (3 x 30 ml). The 
combined organic extracts were dried over magnesium sulfate, 
filtered and concentrated in vacuo to afford 1.44 g of the 
product* The product was further purified by flash column 

10 chromatography (silica gel, 20%, ethyl acetate/methylene 
chloride) to afford a white solid which was then dried in 
vacuo to afford 0.23 g (18%) of product: mp 47-48*C; NMR 
(CDCI3) d 7.86-7.61 (m, 4H), 7.14-7.00 ( m, 2H) , 6.82-6.74 (m, 
IH), S.75 (dd, J - 5.9, 10 Hz, IH) , 4.25-4.14 (m, IH) , 3.84- 

15 3.69 (m, IH), 3.79 (s, 3H) , 3.63 (s, 3H) , 3.23 {dd, J = 5.9, 
16.5 Hz, IH), 2.51-2.41 (m, IH) , 2.34-2.24 (m, IH) , 1.86-1.06 
(m, 8H); l^C NMR (COCI3) d 171.1, 168.1, 149.7, 147.2, 133.9, 
131.8, 130.9, 123.3, 120.1, 120.0, 114.5, 114.4, 111.8, 81.1, 
56.0, 51.9, 50.8, 41.1, 41.0, 39.9, 39.8, 35.9, 35-5, 35.3, 

20 28.4, 24.3; HPLC 97%; Anal. Calcd for C26H27NO5. Theoretical: 
C, 69.47? H, 6.05; N, 3.12. Fo\md: C, 69,22; H, 5.91? M, 
2.95. 



similarly prepared are methyl 3-|^thalimido-3-{3- 
(enda-bicyclor2. 2 . l)hept-2-yloxy) -4-methoxyphenyl ) propionate, 

25 methyl 3-phthalimido-3-{ 3- (bicyclof 2 .2.2] oct-2-yloxy) -4-meth- 
oxyphenyl }propionate, methyl 3-phthalimido-3-{ 3- (bicyclo- 
[3.2.1] oct-2-y loxy ) -4 -methoxypheny 1 ) propionate , methyl 3 - 
phthalimido-3-( 3 -indan-2-yloxy-4-methoxyphenyl {propionate, and 
methyl 3-phthalimido-3-{ 3- (endo-benzobicyclo[2 . 2 . 1] hept-2- 

30 yloxy)-4-methoxyphenyl} propionate. 



Example 10 

1- (3-Cyclope&toxy-4-methoxyphen7l) propylamine 
To an ice bath cooled stirred solution of 1,1,1,3,3,3- 
hexamethyldisilazane (2.5 H, 4.1 mL, 19.5 mmol) in 
35 tetrahydrofuran (5 mL) under nitrogen, was added a hexane 
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solution of butyl lithitm (7.2 ©L, 18 mmol) via syringe. The 
ice bath was renoved and the solution was stirred for 30 
minutes at room tenperature. This solution then was added 
dropwise to an ice bath cooled solution of 3-cyclopentoxy*-4- 

5 nethoxybenzaldehyde (3.3 g, 15 mmol) in tetrahydrofuran (SmL) 
and the oiixture stirred for 20 minutes. An ethereal solution 
of etbylmagnesium bromide (3 M, 10 mL, 30 mmol) then was added 
dropwise. The reaction solution was allowed to reach room 
temperature and then was stirred at room temperature. The 

10 reaction progress was monitored by BPLC (Waters Nova-*Pak/EC 18 
column, 3.9 x 150mm, 4micron, imL/mirt, 240nmr 35/65, 
CH3CN/0«l% K3p04(ag)) and after 3 hours no starting material 
remained. The reaction mixture was slowly poured into a 
saturated solution of ammonium chloride (100 mL) . The 

15 resulting mixture was extracted with methylene chloride (3 x 
20 mL) and the combined extracts were dried over magnesium 
sulfate and concentrated in vacuo to yield 5.6 g of product 
which was fxxrther purified by flash column chromatography 
(silica gel, 250/10/1 i methylene chloride/methanol/ammonium 

20 hydroxide) to afford 2.5 g (67%) of the product as an oil: IB 
NHR (CDCI3) _ 6.91-6.77 (m, 3H) , 4.85-4.74 (m, IH) , 3.83 (S, 
3K), 3.74 (t, J » 6.8 Hz, IH) , 2.02-1.15 (m, 12K) , 0.86 (t, J 
» 7.4 Hz, 3H) ; ^^C HHR {CDCI3) _ 148.8, 147.5, 138.8, 118«4, 
113.3, 111«8, 80.3, 57.4, 56.0, 32.7, 32.4, 10.9. 

25 SXaffPJ-e 11 

3-»Phthalittiao*3- (3-o7clopentQmy-4«methojC7pheayl) propane 

To a stirred solution of i-(3-cyclopcntoxy-4- 
methoxyphenyl) propylamine (1 g, 4 mmol) and sodium carbonate 
(0.42 g, 4.0 mmol) in a mixture of water (5 mL) and 

SO acetonitrile (5 mL) under nitrogen was added N- 
carbethoxyphthalindde (0«9 g, 4.0 mmol). The solution was 
stirred for 2*5 hours at room temperature. The acetonitrile 
was remove in vacuo whiOh resulted in the precipitation of a 
white solid. The mixture was filtered and the solid was washed 

35 with water, air dried smd then dried in vacuo to afford 1.25 
g (83%) of product: mp 100. 0-102. 5*C; IH NMR (CDCI3) _ 7.87- 
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7.61 {XBL, 4B}, 7.21-7.01 (m, 2R) , 6. 85-6*75 (m, IH) , 5.15 <dd, 
J » 7, 9.3 Hz, IH), 4.86-4.74 (m, IH) , 3.81 (s, 3H) , 2.66-2,20 
(n, 2H), 2.08-1.47 (tt, 8H), 0.95 (t, J = 7.3 H2, 3H) ; ^^C NMR 
(CDCI3) _ 168.4, 149.4, 147.5, 133.8, 132.2, 131.9, 123.1, 
120.5, 115.0, 111.5, 80.3, 55.6, 55.9, 32.7, 24.4, 11.6; HPLC 
(Haters Nova-PaVEC 18 coluam, 3.9 x ISOnm, 4aicron, InL/nin, 
240nm, 60/40, CH3CN/0«1% H3P04(aq)) 12 nln, 99% r Anal. Calcd 
for C23H25NO4. nieoretical: C, 72.80? H, 6.64; N, 3.69. Found; 
C| 72.72; H, 6.69; N, 3.65. 



10 Exannla 12 

1- (3-inaaiiYlox]r-4-matho3rrplm7l)propylamine 
To an ice bath oooled stirred solution of 1,1,1,3,3,3- 
hexanethyldisilazane (2.7 mL, 13 naol) in tetrahydrofuran (5 
mL) under nitrogen, was added a hexane solution of butyl 

IS lithium (2.5 M, 4.8 nL, 12 nmol) via syringe. lAie ice bath %ras 
removed and the solution was stirred for 25 minutes at room 
temperature. This solution then was added dropwise to an ice 
bath cooled solution of 3-indanyloxy-4^ethoxybenzaldehyde 
(2.68 g, 10.0 mmol) in tetrahydrofuran (4mL) and the mixture 

20 was stirred for one hour. An ethereal solution of 
ethylmagnesium bromide (3 M, 6.7 mL, 20 aohol) then was added 
dropwise via syringe. The reaction mixture was heated at 

reflux and was monitored by^^j^^ 

column, 3.9 x ISOmm, 4micron, ImL/min, 240nm, 40/60, 

25 CH3CK/0.1% H3P04(aq}). After 48 hours the reaction had reached 
completion and was allowed to cool to room temperature. The 
reaction mixture then was slowly poured into a saturated 
solution of ammonium chloride (80 mL) • The resulting mixture 
was extracted with methylene chloride (3 x 15 mL) and the 

30 combined extracts were dried over magnesium sulfate and 
concentrated to afford the product which was further purified 
by flash column chromatography (silica gel, 250/10/1, 
methylene chloride/methanol/ammonium hydroxide) to afford 0.27 
g (9%) of product as an orange solid. 
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l-nithmliai«o-l» (3*iii«MiylPxy«4-m«tteK7pliMiyl} propane 

To a stlrrod solution of l-(3-indanyloxy-4- 
methoxyphenyl) propylamine (0*25 g, o.84 nmol) and soditun 

5 carbonate (0.09 g, 0.84 nmol) in a mixture of water (2 mL) and 
acetonitrile (2 mL) under nitrogen was added N- 
carbethoxyphthalimide (0.19 g, 0.84 mmol) . The solution was 
stirred for 4 hours at room temperature. The acetonitrile was 
removed in vacuo and the resulting mixture was extracted with 

10 methylene chloride (2 x 10 mL), dried over magnesium sulfate 
and concentrated in vacuo to afford 0.35 g of the product 
which was further purified by flash column chromatography 
(silica gel, 25/75, ethyl acetate/hexane) to afford 0.19 g 
(48%) of the product as a solid: mp 62 •C; NMR (CDCI3) _ 

15 7.86-7.63 (m, 4H) , 7.29-7.04 (m, 6H) , 6.87-6-78 (m, IH) , 5.30- 
5.14 {m, 2H), 3.77 (S, 3H) , 3.52-3.14 (m, 4H) , 2.66^-2.21 (m, 
2H), 0.97 (t, J - 7.3 Hz, 3H) ; kHR (CDCI3) _ 168.4, 149.6, 

147.1, 140.7, 140.6, 133-8, 132,2, 131.8, 126.5, 124.6, 123*1, 

121.2, 115.3, 111.7, 79,0, 56.5, 55.9, 39.6, 39.6, 24.4, 11.6; 
20 HPLC (Waters Nova-Pak/B^ 18 coltxmn, 3.9 x 150mm, 4micron, 

ImL/min, 240nm, 60/40, CK3CN/0.l% H3PO4 (aq) ) 12 min, 98%; 
Anal. Calcd for C27H25NO4. Theoretical: C, 75.86; H, 5.89; N, 
3.28. Found! C, 75.58; H, 5.90; N, 3.20. 



25 (X-Oxoisoindoline) -1- ( 3 *07clopentoxy-4-metboxyphenyl) propane 

A stirred solution of phthalic dicarboxaldehyde (0.4 g, 3 
mmol) and l*(3-cyclopentoxy-4-methoxyphenyl) propylamine (0.75 
g, 3.0 mmol) in glacial acetic acid (9 mL) under nitrogen was 

heated^ at. reflux for 5 minutes. The stirred reaction then was 

30 allowed to cool to room temperature and concentrated in vacuo 
to afford the product which was further purified by flash 
column chromatography on silica gel, first with 40/60 ethyl 
acetate/hexane and then with 15/85, ethyl acetate/methylene 
chloride) to afford 0.48 g (44%) of the product as a yellow 
35 oil: IH MMR (CDCI3) _ 7.97-7.76 (m, IH) , 7.61-7.31 (m, 3H) , 
7.06-6.74 (m, 3H), 5.54-5.39 (m, IH) , 4.87-4.66 (m, IH) , 4.28 



Example ^4 
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(d, J = 17 Hz, IH), 4.00 (d, J « 17 HZ, IH) , 3.82 {B, 2H) , 
2.25-1.45 (in, lOH) , 0.99 (t, J « 7.3 Hz, 3H) ?"c MNR (CDCI3) 
168.3, 149.4, 147.5, 141.1, 132.7, 132.2, 130.9, 127.7, 123.5, 
122.6, 119.3, 114.9, 111.6, 80.3, 55.9, 55.8, 45.3, 32.6, 
5 32.5, 24.2, 23.8, 10.9; HPLC (Haters Nova-Pak/EC 18 column, 
3.9 X 150mm, 4micron, ImL/min, 240im, 50/50, ch3CK/o.i% H3PO4) 
8 min, 100%. 

3-^ ( l-»Oxpisoiftdolia«) -a- (3-oyolopmt7lOKy4-m«tliojqrplMayl) 
10 proplonlo Aeid 

A stirred solution of phthalic dicarboxaldehyde (0.67 g, 
5.00 mmol) and 3«»amino-3-(3-^cyclopentyloxy-4-*methoxyphenyl)* 
propanoic acid (1.40 g, 5.01 mmol) in 20 mL of glacial acetic 
acid under nitrogen was heated to reflux for 5 minutes. The 

15 stirred reaction then was allowed to cool to room temperature 
overnight. The resulting yellow brown solution was 

concentrated in vacuo and the solid which formed slurried in 
ethyl acetate (25 mL) . The slurry was filtered and the solid 
dried in vacuo to afford 1.52 g (77%) of the product as a 

20 white powder: rsp 161-163 'C; NMR (dmso-D^/ TMS) _ 12.33 (br 
s, 1 H, COOH), 7.7S-7.4 (m , 4 H, Ar) , 7.05-6.8 (m, 3 H, Ar) , 
5-66 ( app. t, J » 7.9 Hz, 1 H), 4.75 (m, 1 H) , 4.51 (d, J « 

17 .7 Hz , 1 H) , 4. 11 (d, J = 17 .7 Hz , 1 H) , 3 .7 1 (s , 3_ H) 3 . 12_ 

(m, 2 H) , 1.95-1.45 (m, 8 H) ; l^C NHR (dmso-De/ TMS) _ 171.8, 

25 149.1, 146.8, 141.6, 132.1, 131.5, 131-3, 127.8, 123.4, 122.8, 
119.2, 114.0, 112.2, 79.4, 55.5, 51.0, 46.3, 36.7, 32.1, 32.0, 
23.4. Anal. Calcd for C23K25NO5. Theory: C, 69.86; H, 6.37; 
N, 3.54. Found: C, 69.59; H, 6.35; N, 3.44. 

Example 16 

30 Methyl a** ( l^omoisoindoliae ) -3- ( 3-cyolopeiit7loav4- 

methoxyphenyl ) propionate • 

To a stirred suspension of 3-(l->oxoi8oindoline)-3-(3*' 

cyclopentyloxy-4-methoxyphenyl) propionic acid (0.758 g, 1.92 

mmol) in 10 mL of methanol cooled in an ice bath and under 

35 nitrogen was added 0.3 mL of thionyl chloride. After stirring 

for 15 minutes, the mixture was allowed to warm to room 
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tsmparature and stirred overnight. The solvent vas evaporated 
and the residue dissolved in methylene chloride and washed 
with saturated aqueous sodium bicarbonate solution and brine. 
The organic layer vas dried over sodium sulfate and 

5 concentrated in vacuo. The residue was purified by flash 
chroBiatography (silica gel, 1/9 ethyl acetate/methylene 
chloride) to afford 0.6 g of the product which was stirred in 
hexane. The slurry was filtered to afford 0.32 g of the 
product as a white solid: mp 94«5-95.5*C; MMR (CDCI3/ THS) 

10 _ 7.85 (d r J = 6.7 Hz, 1 H, Ar) , 7.55-7.3 (m, 3 H, Ar) , 7.0- 
6.75 (m, 3 H) , 5,92 (dd, J 9.1, 7.0 Hz, 1 H) , 4.74 (n, 1 H) , 
4.37 (d, J « 16.7 Hz, 1 H) , 4.07 (d, J = 16.7 Hz, 1 H) , 3.82 
(a, 3 H), 3.64 (S, 3 H), 3.23 (dd, J « 9.1, 15.0 Hz, 1 H) , 
3.10 (dd, J » 9.1, 15.0 Hz, 1 H), 2«05-l*45 (m, 8 H) ; ^^C NMR 

15 (CDC13/ TMS) _ 170*9, 149.8, 147.8, 141.3, 132.6, 131.3, 
131.0, 127.9, 123.8, 122.7, 119.0, 114.6, 111.8, 80.5, 56.0, 
52.0, 51.7, 46.6, 40.0, 32.7, 32.7, 24.0. Anal. Calcd for 
C24H27NO5. Theory: C, 70.40; H, 6.65; N, 3.42. Pound: C, 
70.07; H, 6.63; N, 3.34. 

20 Exeimale 17 

Tablets, each containing 50 milligrams of active ingredi- 
ent, can be prepared in the following manner: 



The solid ingredients are first forced through a sieve of 
0«6 mm mesh width. The active ingredient, the lactose, the 
talc, the magnesium stearate and half of the starch then are 
35 mixed. The other half of the starch is suspended in 40 
milliliters of water and this suspension is added to a boiling 
solution of the polyethylene glycol in 100 milliliters of 
water. The resulting paste is added to the pulverulent s\%b- 



Constituents (for. 1000 tablets) „ 



25 



active ingredient 
lactose 
wheat starch 
polyethylene glycol 6000 
talc 



50.0 grams 
50.7 grams 
7.5 grams 
5.0 grams 
5.0 grams 
1«8 grams 
g.s. 



30 



magnesium stearate 
demineralized water 
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Stances and the mixture is granulated, if necessary with the 
addition of water. The granulate is dried overnight at 35*0, 
forced through a sieve of 1.2 mm mesh width and compressed to 
form tablets of approximately 6 mm diameter which are concave 
5 on both sides. 



10 



Tablets, eacAi containing lOO milligrams of active ingre- 
dient, can be prepared in the following manner: 

CfUngtttU^ntff (for 1000 tablets) 

active ingredient 100. o grams 

lactose 100 • 0 grams 

wheat starch 47.0 grams 

magnesium stearate 3«o grams 

15 All the solid ingredients are first forced through a 

sieve of 0.6 mm mesh width. The active ingredient, the 
lactose, the iDagnesium stearate and half of the starch then 
are mixed. The other half of the starch is suspended in 40 
milliliters of water and this suspension is added to 100 

20 milliliters of boiling water. The resulting paste is added to 
the pulverulent substances and the mixture is granulated, if 
necessary with the addition of water. The granulate is dried 

ovemight.at 35 *C, forced through a sieve of 1.2. mm mesh width 

and compressed to form tablets of approximately 6 mm diameter 

25 which are concave on both sides. 
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Tablets for dhevingr each containing 75 milligrams of 
active Ingredient, can be prepared in the following manner: 



15 sieve of 0*25 mm mesh width* The mannitol and the lactose are 
mixed, granulated with the addition of gelatin solution, 
forced through a sieve of 2 mm mesh width, dried at SO*C and 
again forced through a sieve of i»7 mm mesh width. The active 
Ingredient, the glycine and the saccharin are carefully mixed, 

20 the mannitol, the lactose granulate, the stearic acid and the 
talc are added and the whole is mixed thoroughly and 
ccmpressed to form tablets of approximately 10 mm diameter 
which are concave on both sides and have a brealcing groove on 
the upper side. 

25 - " 

Tablets, each containing 10 milligrams of active ingredi- 
ent, can be prepared in the following manner: 



Coftposition (for 1000 tablets) 



5 



10 



active ingredient 

mannitol 

lactose 

talc 

glycine 

stearic acid 

saccharin 

5% gelatin solution 



75«0 grams 
230 «o grams 
ISO.o grams 
21 »0 grams 
12.5 grams 
10.0 grams 
1.5 grams 
q.s* 



All the solid ingredients are first forced through a 



CoMPoaltion (for 1000 tablets) 



30 



35 



active ingredient 

lactose 

com starch 

polyethylene glycol 6000 
talc 

magnesium stearate 
demineralised water 



_ 10_«0 g r €UBU5 
328*5 grams 



17*5 grams 
5.0 grams 

25*0 grams 
4«0 grams 
q.s. 
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The solid ingredients are first forced through a sieve of 
0.6 mm mesh width. Then the active ingredient, lactose, talc, 
magnesium stearate and half of the starch are intimately 
mixed. ThB other half of the starch is suspended in 65 
milliliters of water and this suspension is added to a boiling 
solution of the polyethylene glycol in 260 milliliters of 
water. The resulting paste is added to the pulverulent 
substances, and the whole is mixed and granulated, if 
necessary with the addition of water. The granulate is dried 
overnight at 35*C, forced through a sieve of l«2 mm mesh width 
and cos^ressed to form tablets of approximately lo mm diameter 
which are concave on both sides and have a breaking notch on 
the upper side. 



Gelatin dry-filled capsules, each containing 100 
milligrams of active ingredient, can be prepared in the 
fallowing manner: 



The sodium lauryl sulphate is sieved into the active 
ingredient through a sieve of 0.2 mm mesh width and the two 
components are intimately mixed for 10 minutes. The micro- 
crystalline cellulose is then added through a sieve of 0.9 mm 
mesh width and the whole is again intimately mixed for 10 
minutes. Finally, the magnesium stearate is added throu^ a 
sieve of 0.8 mm width and, after mixing for a further 3 min- 
utes, the mixture is introduced in portions of 140 milligrams 
each into sise 0 (elongated) gelatin dry-fill capsules. 



S2mBBlS-21 



SSBBSSi^ism (for looo capsules) 



active ingredient 
microcrystalline cellulose 
sodium lauryl sulphate 
magnesium stearate 



100.0 grams 
30.0 grams 
2.0 grams 
8.0 grams 
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A 0.2% Injection or Infusion solution can be prepared, 
for example, in the following Banner; 

active ingredient 5.0 grams 

5 sodium chloride 22 «S grams 

phosphate buffer pH 7.4 300.0 grams 

demineralised water to 2500. 0 siL 

rtkB active ingredient is dissolved in 1000 milliliters of 
water and filtered through a microfilter or slurried in 1000 
10 mL of H2O. The buffer solution is addCKi and the whole is made 
up to 2500 milliliters with water • To prepare dosage unit 
forms, portions of 1.0 or 2.5 milliliters each are introduced 
into glass ampoules (each containing respectively 2.0 or 5.0 
milligrams of active ingredient) . 
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1 

2 

3 What is claimed is: 

4 

5 1. A conpound of the formula: 




IS in which: 

19 one of and r2 is R^-X- and the other is hydrogen, nitro, 

20 cyano, trifluoromethyl, ca3^o( lower) alkoxy, acetyl, car- 

21 bamoyl, acetoxy, carboxy, hydroscy, amino, lower alkyl, 

22 alkylamino, lower alkoxy, halo, HF2C0, F3CO or R^-X-; 

23 R^ is monocycloalkyl , bieycloalkyl, benzoeycloalkyl of up 

24 to 18 carbon atoms, t;el:rahydropyran, or tetrahydrof uran ; 

25 X is a carbon**carbon bond, -*CH2-, -O- or 

26 rS is: (i) o-phenylene, unsubstituted or substituted with 1 

27 or more substituents each selected independently from 

28 nitro, eyano, halo, trifluoromethyl, carbo( lower) alkoxy, 

29 - acetyl, or carbamoyl, unsubstituted or substituted with 

30 lower alkyl, acetoxy, carboxy, hydroxy, amino, lower 

31 alkylamino, lower acylamino, aminoalkyl, or lower 

32 alkoxy; (ii) the vicinally divalent residue of pyridine, 

33 pyrrolidine, imidizole, naphthalene, or thiophene, 

34 wherein the divalent bonds are on vicinal ring carbon 

35 atoms; (iii) a vicinally divalent cydoalkyl or cyclo- 

36 alkenyl of 4*-10 carbon atoms, unsiibstituted or sub- 

37 stituted with 1 or more substituents each selected 

38 independently from the group consisting of nitro, cyano, 

39 halo, trifluoromethyl, cart>o (lower) alkoxy, acetyl, 

40 carbamoyl, acetoxy, carboxy, hydroxy, amino, lower 

41 alley lamino, lower alkyl, lower alkoxy, or phenyl; (iv) 

42 vinylene di«»substituted with lower alkyl; or (v) 
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1 ethylene I unsubstltuted or monosubstltuted or disubsti* 

2 tuted with lover alkyl; 

3 is -CO-, -CH2-1 or -CH2CO-; 

4 Y is -COZr -CtN, -0R8, lower alkyl, or aryl; 

5 2 is -HH2, -OH, -NHR, -R^, or -0R»; 

6 R^ is hydrogen or lower alkyl; 

7 r9 is lower alksfl or bensyl; and, 

8 n has a value of 0, 1, 2, or 3» 

9 2. A compound according to claia 1 wherein one of R^ and R^ is 

10 R^-0- and the other is lower alkyl, lower alkoxy, or R^-o-; 

11 r3 Is cyclic or bicyclic alkyl of up to 10 carbon atons or 

12 tetrahydrof\zran; 

13 r5 is o-phenylene, unsubstituted or substituted with 1 or 

14 more substituents each selected independently from 

15 nitro, cyano, halo, trifluoromethyl, carbethoxy, car- 

16 bomethoxy, cai^opropoxy, acetyl, carbamoyl , or carbamoyl 

17 substituted with alkyl of 1 to 3 carbon atoms, acetoxy, 
IS carboxy, hydroxy, amino, amino substituted with an alkyl 

19 of 1 to 3 carbon atoms, alkyl of 1 to 4 carbon atoms, 

20 alkoxy of 1 to 4 carbon atoms; 

21 R^ is -CO- or -CH2-^; 

22 Y is -COZ or lower alkyl; 

23 Z is -NH2, -OH, -NHR, -R^, or -OR^; 

24 R^ is alkyl or benzyl; and 

25 ~ n has a value of 1 or 2. 

26 3. A compound according to claim 1 wherein R^ is o-phenylene, 

27 unsubstituted or substituted with 1 or more sxabstituents 
2S each selected independently from nitro, cyano, halo, 

29 trifluoromethyl, carbo( lower) alkoxy, acetyl, or carbamoyl, 

30 unsubstituted or substituted with lower alkyl , acetoxy, 

31 carboxy, hydroxy, amino, lower alkylamino, lower acylamino, 

32 aminoalkyl or lower alkoxy; 

33 r1 is lower alkoxy; 

34 R^ is monocycloalkyl of up to 10 carbon atoms; 

35 r6 is -CO-; 

36 Y is -COZ or -ON; 

37 z is -HH2' •OH' o^ -O(lower alkyl) ; and 
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n has a value of 0 i. 

• A compound selected from the group consisting of 3-phthal- 
iAido-3 - ( 3-cyclopentyloxy-4-inethoxypheny 1 ) propionic acid , 
3«*phthaliaido-3- (3-cyclopentyloxy«-4-netboxyphenyl} propion- 
anide , »athyl 3-phthalimido*-3- ( 3-cyclopentyloxy-4-^ethoxy- 
phenyl) propionate , methyl 3«-phthallmido»3- (3-{ exo<-bicyclo- 
[2.2 . l]hept-2*yloxy)*4-methoxyphenyl)propionate, methyl 3- 
phthalimido*3-» (3-cyclopentyloxy«»4-methoxyphenyl) propionate, 
3«-phthalimido-3- (3»cyclopentyloxy-4-hydroxyphenyl) propionic 
acid, 3-»phthalimido-3- (3*cyclohexyloxy-4'- 
methoxypheny 1 ) propionic acid , 3 -phthal imido-3-» { 3 - ( bicyclo- 
[ 3 • 2 . 1 ] oct-2-yloxy) -4 -methoxypheny 1 ) propionic acid , 3- 
phthalimido-3-{ 3-indan'*2-yloxy-4-methoxyphenyl {propionic 
acid , 3 -phthalimido-3 - ( 3- ( endo-^benzobicyclo [ 2 • 2 . 1 ] hept-2 - 
yloxy) -4-methoxyphenyl >propionic acid, 3-phthalimido-3- ( 3- 
cyclopentyloxy-4-hydroxyphenyl ) propionamide , 3 -phthalimido- 
3 - ( 3 -cyclohexyloxy-4-methoxyphenyl) propionamide , 3- 
phtbalimido-3-{ 3 - (endo-bicyclot2 .2. l]hept-2-yXoxy) -4- 
methoxyphenyl }propionamide, 3*phthalimido-3- ( 3- (bicycle- 
[2.2.2]oct-2-yloxy} -4 -methoxyphenyl) propionamide, 3- 
phthal imido-3 - { 3 - (bicyclo [ 3 . 2 • 1 ] oct-2 -yloxy ) -4 - 
methoxyphenyl ) propionamide , 3-phthallmido-3-( 3-indan-2- 
yloxy-4-methoxyphenyl { propionamide, and 3-phthalimido-3- ( 3- 
(endo*benzobicyclo[2 • 2 • l]hept-2"-yloxy) -4-meth- 

oxypheny 1 } propionamide • 

• The method of inhibiting phosphodiesterase in a mammal 
which comprises administering thereto an effective amount 
of a compound of Claim 1« 

• The method of inhibiting IMFa in a mammal which comprises 
administering thereto an effective amount of a compound of 
Claim 1. 

• The method of inhibiting NFkB activation in a mammal which 
comprises administering thereto an effective amount of a 
compound of Claim 1. 



- 32 - 



W097/234S7 




PCTAIS9da0616 



1 8. A pharmaceutical conposition canprising an amount of a cam- 

2 pound according to claim 1 effective upon single or mul- 

3 tiple dosage to inhibit phosphodiesterase. 
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